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(54) TRENCH DMOS AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a leakage 
current and to improve the insulation 
characteristic of a gate oxide film by forming two 
conductive films with different characteristic in a 
trench where the gate oxide film is formed. 
SOLUTION: N+-type and N — type impurity ions 
are doped successively and a semiconductor 
substrate 10 with an N+-type region 10a and an 
N — type region 10b are formed. An epitaxial 
layer 14 is formed on a semiconductor substrate 
10 and an impurity ions are implanted, thus 
forming an N+-type source region 1 6. A trench 
22 is formed through the epitaxial layer 14, and a 
gate oxide film 24 is formed on the bottom 
surface and the side surface of the trench 22. 
Further, an amorphous silicon film 26 is formed 
on the inner surface of the gate oxide film 24, and a polysilicon film 28 is formed 
inside. In this manner, by forming two conductive films, the amorphous silicon film 
26 with different characteristics from those of polysilicon is formed so that it is 
adjacent to the gate oxide film 24, thus reducing the distortion of the gate oxide 
film 24. 
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l igWIli , BfrflS h u^S:5fc«t LTHuffifg l mWBLk 
\cMf& tstix^&ti*. Z l *«£ t Aft SttK«r«f 

MOS„ 

[tt#*2] !IWE»ii»«8lttT*A'7r^^y 
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?>i <fc *W&.k-fZ> b l^y^DMOSCDKit^teo 

1 1 ] itutefg 1 #«8IfiT^^7 7 * > D =» 
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mim&m*m$L-tz>TMk. v u>^^m-t^> h u 
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H 1 1 H^ffitcj; 5lrU» h u-^D 
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4tC(4HiiLT M/yf2 2^fig$iX N hl-yf 22 
WJSffiXtWMfi^li^— H®?{fc)8i2 4 
rtBiifiT^/t-T-r^vy 3yj|2 675S^$tb5o $ 
ktc, hi/yf 2 2^5E±«LTT^yU7r^.->y ^^fll 
2 6<DrtffiiJ{CfiJKy v-y 3 V8H2 8^fife$tl-5o WIE 
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8 1 4 a CDJSS15(CP + WDiJ— Ky >^1 4 b £#1" 

[0 0 15] X^Lfc<t JitE h uyfDMOStt 
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77^!)^yl2 6>4sy— h^fbBl2 4 {'^i" 5© 
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1 4*N" M^«l 0b±tMtS, aif^^r^-y/U 
114ttP-ixh^Jf->t/l'il4at 1 ^roi£T'f^ 
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[0 0 1 8] i^ic, N+ ly-^SJSl 6Sr^-C'^t° 

Lxmmmi 8Rximtm2 o^mf^-r^ mmtm 
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-y2 0^^tttfflLT > N + ly-^«l6* 
RJi LT^#ft:S« 1 0 ^ fc 0 ^ * ->^^g 1 4 <t 

iHSf^Sf 1 8 ^r^gij LT h 2 2 *MffcfZ>o 

mmtmi 8t±m*.iii o : i©jt*^e,ixytB 

[00 19] h u>^2 2(i@2{d®^^ixT^5«J; 5 
i-Stgl OWN" Mffi^cl ObigtU StSl OCON 
- mmt& 1 0 b SrSP^Wt-^Sfl Lfcgfl^Sr-^tfo LA 1 



(5) 



#M¥l0-294463 



U h l^>f2 2I4P + MX— K!J 4 b iiigtf* 
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)]fl2 4±MffM£ix5„ 
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ft 1 ^SMcor t/U7 7 Xv-y nyi2 6 
ffilt (LPCVD ; Low Pressure Ch 
emical Vapor Deposit ion) 7j 

ftfei-<t 5 o o~ i 5 0 o A©J¥£cD^Hrt-c*SMfcJK 
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[0 0 2 3] /-Ky v-y 3VJI2 
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Ig2 6 Ufa 5 4 0-5 8 O^WMJttSH&UTft 2 0 0- 
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^77^v!J 2 6 tm.m&)^mf&-fz>(nx\ y 
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1 6t4^t°;?^->-r/lWl I04iih U>f 1 1 2 cojg 
ffiiffi^OSEK^J&^ft-C^So y— 

w^y ->y nvjK 1 1 8(4 h uv^-i 1 2(cttfc$tbx 
^5U y— MMttRi 1 e±fc»di**Lrv^6. flfrfB 
y-^ffi«i 06ttH/yf 1.1 2©±gpw#j{c^$ 

ixT^-So iW^/l'il04tt, p-S^t°^Jf 
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Ai*5 cfc 9»fifcS*L5 0 ^Of, 1 0 0 0-35 

0 o A<Dff$^|fiH<ojft*fbiRi o 8*5jctr^*^^/i/ 
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ffiid J; -5 h wyfDMOSIt N + iN" M/f 10 0a 
irlOOb7)5N + tN~ W<O^PZ,yo<< yjr^ici. tJUB^C 
tTM $ ixfc^ftrfflS l 0 0 £ J$o 0 a: \*9 * >"r 
l 0 47)5S|gl 0 0±(c^$ttS. N + SV-^IS 
1 0 6 7)5N + TfimM 10 41: 
aA-f-5w£{;J; O^^tbSo M^yfil2;isy- 
^ffi^l 0 6 tmt^^rv'-yywS 1 0 4&m«LTN- 
SIl 0 0 blc£Jig-r5£5{C7?M£*i5„ 
^1 1 2 cO±S|53i y l l 4iiy<y^U ^f'BVi 

St«fo 0 y— i>^ki^i i 6z)5 n/yfi i 2<ommt 
ffijj<Dmmt^z°f **s\ /vm 1 o 4±iC7TM£ti5„ 

■t Lt, TWTX^ll av|«2 1 8 7)5^- MfcffcBI 

1 1 6±lcMf&£tiX&'9, Jtlcy- K«S<?5fc*6cD 
tKU a Vflfl 1 8 7)5 h 1 1 2£5fcft LTT^E- 

=>^Bi2 i 8±(c^^ti5„ mmy-x 

l 0 6 Kilts h uv^- 1 l 2(DAMmm^^ti 

tl/^„ 31t°^^->-V/US 104IJP" M31t°^df 

10 4a cDi£$|5(CP + 1©^/- KD vy 1 0 4 b £• 

[0 0 3 6] roMfirohi^v^DMOsit ^1 

[0 0 3 7] Hll 1 /£^Li 1 4^#BBL-C±^«igW 

[0 0 3 8] mi 1 ftl^Ll 1 3CDii© ( h l/yf- 1 1 

2 W±$|53i s/ v?£ y V y^4£ itSIiSf) 

fim 6 urn 8 1 m ctecD-zmmtmwiz^v&irz,, 

[0 0 3 9] h U-V^ 1 1 2<D_k£B3is/v>&7 £>yV 
V^Wi LfcQL mi 4-eil7F£*!-C^.5J:5(^ y 
— h^Sfl 1 6 7)53it' > ^dr->-y/l.g 1 0 4CD3?ffi£r^ 
A/t'U'Vf l l'2cojKffii:^<7Diiffi(;^$ix5 0 

5 0 0~1 5 0 0 A(DJ¥^(75T ; e/U-7r^->y =j 
^BI 2 1 8 7)5^ 540-58 O^SgESSHT'fJgJi^ 



^^#^£^2 00~300mTo r r^HftcoJE 

y- hwmzi&!S.-tz>ti#>ffmv is 

'7)5 h uyf 1 1 2^?tiIb-CT ; e/w7r^->y =»>Jjg2 

1 8±(c^*^tt5 0 y— htf?y ->y =>-jki i 8«*6 

2 ot;j; 9i«WU£-c^j&£*u Ki. i5~i. 25 

[004 0] _hi4 i^tzi. 0 te^mttmmikxfZirMoMfe 
. /WctsriiSffS. (So-c, huffi 1 2_h 
JH^*«P*i-5 - <t 7)5 -e# 5„ 

[0 0 4 1 ] X, ly^^^^yf^y/f^t 

ot^5«t\ «#li±$P3i y ^p^f^^ix&vv 
[0042] /<efc\ ±E©HJ6©^IB»±— *fr«{;-t-ff 

#«|/=f»7i5^x. P>tbS £ (4^ 5 *T*fc 7&V\ 0iJx.« 

£ 31 * v-i- yw^SB^ £ Sr 1 o<o*m 

[0 0 4 3] 

2ocDjgSII^jfMi-'5ct 5f;bfc©-C% fo^V^i h u 
>-^w±g|53i y v^SB^Sr^ V >y^f vy^(c^figi"5 

MOS<Djift«iieSr«'>$*» *»oy— HWUSroilfe» 

imffi^ffi^Tiift^] 

[m 1 ] *wr<d% 1 ©*jfe(DMffi©ffiitsr^-r»fffi 
m 0 

im 2 ] *mw<»m 1 (Dmmnmmnm^m^m-rm 
Em, 

ffim 0 

[04] *^p^(7)^ 1 (Dmmmm<r>mmjj&*^irm 

[15] *^W^2»^Jfe«^(7)fl|3t^i-»S 

m, 
sa 

[i7] *mw(D%2(omMmm<Dmmj>&*m-twr 
ffim» 

[is] ^mm<nm2<Dmm(Dwm^m^m^-rm 
mm* 

ffim 0 

[mi 0] *«wosg 3 (Dummmnm ^^-rmm 

lo 

111 1] *«WoSS3©3H6«D^ffi©»jft*«feS:*iF- 

warn. 



(7) 



1$ll¥lO-294463 





1 0 




wsm„ 


1 4 




[hi 3 ] *m\<»m 3 <r>m&<»mm<r>mmjjm*^ir 


1 6 




mmm 0 


2 2 




[014] *&w<nm 3 (DmMffimnvmmjjmzm-t 


2 4 






2 6 






2 8 






[02] 



22 



N+ 



14o-| 

fl4 
P+- 14b J 



i ~ 10 V 



24- 



[03] 

22 



-20 
-16 



-14o«» 



-14b J 
-10a 



14 



r 



[04] 




[05] 



[06] 



114 






108 










106 


P 




P 




-104o 








^P+; 


- — 104b 




N 






- — 100b 




N* 






-—100a 



}l04 
— 104b J 



MOO 



[mil] 




(8) 



4#ll¥l0-294463 





